Abstract: This paper deals with the dynamics of a stage-structured predator-prey system. The immature and mature prey are predated by the predator for which modified Holling type II functional response is considered in the model. The solution of the system is positive and bounded. Stability analysis has been discussed about all possible feasible equilibrium points. The origin and boundary equilibrium points are shown to be globally asymptotically stable. The parameters are identified for which system also admits trans-critical bifurcation about these points. The occurrence of Hopf bifurcation has been shown through numerical simulation about positive interior point. Persistence condition is obtained.
Introduction
In the real world, almost all animals have the stage structure of immature and mature population. It has its own significance in the dynamics of the interacting species. Many authors have studied the stage-structured predator-prey models, in which either juvenile prey or adult prey is predated by the predator [1] - [5] . Some authors have investigated stage-structured predator-prey systems where predator is predating over juvenile/ immature or adult/ mature prey [6] , [7] . A predator-prey system with group defense of immature class is considered, in which it is proved that for stable co-existence point, mortality rate of mature prey and carrying capacity must be neither too small nor too large [6] .
Yang and Zhong [7] have considered two stage-structured deterministic and stochastic predator-prey systems where juvenile prey is predated with Beddington-DeAngel is functional response, while adult prey is predator with Holling-type II functional response. In this model, it has been assumed that the energy derived from immature prey is independent of mature prey. It does not matter that how much the predator has already taken from immature while predating over mature prey. This is possible if predator has two independent guts; one for immature prey and other for mature prey. However, this is not true. To resolve this issue, modified Holling type functional response is proposed, where the functional response incorporates both immature and mature population. 0  20  2  10  1   2  2  1  1  0   2  2  1  1  3   2  1   3   2  2  1  1  0   2  2  2  2  2  2  2  1   2   2  2  1  1  0   1  1  1  1  1 
Model Formulation
The growth of the immature species directly depends upon mature prey and D are the death rates of immature, mature prey and predator respectively. Let R be the birth rate and C be the conversion rate of immature prey. The crowing effect is considered only on the adult prey and is denoted by .
2

D
Let us introduce non-dimensional state variables and parameters as below: (2) 
Analysis
From the biological point of view, it is necessary to establish that the solution of the initial value problem (2) remains positive and bounded.
It may be observed that 
R
To establish the boundedness of the system, consider the function
Existence of Equilibrium Points
The stage structured predator-prey system (2) admits the following three equilibrium points: 1)
The trivial equilibrium point
2) The planar equilibrium point
The non trivial point 
Elimination of y from first and second equations of (3) gives the quadratic
The third equation of (3) gives: The y-coordinate from first and second equations of (3) is given as
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From equation (5) (7) is satisfied. Combining these facts, the system admits only one equilibrium point in this case.
However, for 
Local Stability Analysis
The Jacobian matrix about any equilibrium point for the system (2) is computed as 

The characteristic equation about 
The two of the eigenvalues about 
Global Stability Analysis
International Journal of Applied Physics and Mathematics
28
In this subsection, global stability of non-negative equilibrium points is investigated by choosing a suitable Lyapunov function. (2), we get
Hence origin is globally asymptotically stable for 
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Since, time derivative is negative definite, the boundary equilibrium point is globally asymptotically stable in the positive quadrant of 
Persistence
The system is said to be persist, if all the populations survive for a long time. for 0 
Numerical Simulation
Consider the data set: 
